A modified harmonic balance method is employed to determine the second approximate solutions to a coupled nonlinear differential equation near the limit cycle. The solution shows a good agreement with the numerical solution.
Introduction
The system of two equations frequently arises in nonlinear oscillations, nonlinear dynamics and mathematical physics etc. Rand and Holmes [1] first proposed the system of two coupled van der Pol equations with linear diffusive coupling. They investigated the properties of certain periodic motion of two identical van der Pol oscillators with weak nonlinear coupling. Recently, Naeem et. al. [2] has found approximate first integral for a system of two coupled van der Pol oscillators with linear diffusive coupling.
There are many analytical approaches for approximating periodic solutions of the nonlinear systems. The most widely used methods are the perturbation methods, in which the solution is expanded in power series of a small parameter. The LP method [3] , KBM method [4] [5] and multi-time expansion method [6] [7] are important among them. Usually, a lower order (e.g., first or second) approximate solution is determined by the perturbation methods due to avoid algebraic complexities. To tackle similar nonlinear problems, there are more important approximation techniques. One of them is the iteration technique (see [8] [9] ). The harmonic balance (HB) method [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] is another technique for determining periodic solutions of nonlinear differential equations by using the truncated Fourier series. Since the derivation of higher approximation is complicated, the first and second approximate solutions are usually calculated. The advantage of HB method is that the solution gives desire result though nonlinearities become significant.
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We use new parameter We obtain the value of 0 a and 0 b , which represents the initial value of 1 x and 2 x for the steady-state solution.
Example
Consider a coupled van der Pol equation 
Substituting Eq. (14) into Eq. (13), we get 
where HOH stands for the higher order harmonics. Comparing the coefficients of equal harmonics, we obtain According to [20] , we shall be able to find an approximate solution of Eq. (19) and Eq. 5   2  2  ,  5  1  ,  5  5   3  3  ,  3   2  2  ,  3  1  ,  3  3   3  3  ,  5   2  2  ,  5  1  ,  5  5   3  3  ,  3   2  2  ,  3  1  ,  3 L  L  L  L  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,   2  ,  5  1  ,  5  2  ,  3  1  ,  3  2  ,  5  1  ,  5  2  ,  3 
. Solving these equations, we obtain for the steady-state solution.
Results and Discussion
In order to test the accuracy of an approximate solution, some authors [14, 18, 20] . First of all we plot in Fig. 1(a) and Fig. 1(b where unknown 11   coefficients   5  3  5  3  5  3  5  3   ,  ,  , . Then corresponding numerical solution has been computed by Runge-Kutta (fourth-order) method. From the figure it is clear that the analytical solution shows a good coincidence with the numerical solution. In Fig. 1(c) , we have shown the corresponding phase difference between two oscillators.
In Fig. 2(a) and Fig. 2(b) , the second approximate solution of Eq. (13) 
where unknown coefficients are 
